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OBJECTIVE: Totally extraperitoneal (TEP) inguinal hernioplasty for inguinal hernia is associated with
less postoperative pain, shorter hospital stays, less chronic pain, and increased patient satisfaction when
compared with the open Lichtenstein approach.. However, only few studies to date have compared con-
ventional with needlescopic TEP hernioplasty for treating unilateral inguinal hernias in adult patients.
We report our prospective study that compared the postoperative outcomes of these two approaches over
a 2-year period.
METHODS: From July 2007 to June 2009, a total of 32 patients underwent attempted unilateral needle-
scopic TEP hernioplasty. All data were prospectively collected and analysed, including demographic 
features, types of hernia, and postoperative outcome. The results were compared with those of an age-
matched cohort of 32 patients who underwent conventional TEP hernioplasty in the same period.
RESULTS: Needlescopic TEP hernioplasty was successfully performed in 24 patients. The other eight
procedures were completed with conventional TEP approaches after changing one or two 5-mm ports.
The most common hernia type was Nyhus type III (38/64, 59.3%). There was no significant difference in
the mean operative time, hospital stay, and postoperative pain scores between the needlescopic and con-
ventional approaches. There was no major complication detected on the first visit, except seroma forma-
tion (9 patients in the needlescopic group and 11 in the conventional group), all of which was resolved
with conservative management. No recurrence of hernia was noted in either group during the mean 
follow-up period of 88.0 weeks.
CONCLUSION: Needlescopic TEP hernioplasty was a feasible technique in selected patients for inguinal
hernia repair. Postoperative recovery following both approaches was similar. However, because this was a
small cohort study, larger prospective, randomized controlled trials are required to establish the long-
term benefit, safety and complications of needlescopic surgery. [Asian J Surg 2011;34(1):23–27]
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Introduction
Since the introduction of totally extraperitoneal (TEP)
inguinal hernioplasty for treatment of groin hernia, 
people have advocated its use in bilateral and recurrent
hernias. The approach has also been shown to be superior
to the open Lichtenstein approach for unilateral primary
inguinal hernia in terms of less postoperative pain, a
faster return to work, and a lower incidence of chronic
groin pain.1–4 Although there have been promising results
when using needlescopic instruments for laparoscopic
hernioplasty in paediatric patients,5–7 the results might
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differ in terms of underlying pathology and surgical pro-
cedure in adult patients. Only a few studies to date have
compared conventional with needlescopic TEP techniques
for treating inguinal hernias in adult patients.8–10 The
objective of the current prospective study was to compare
the postoperative outcomes of these two approaches.
Materials and methods
Patients
Since July 2007, the laparoscopic specialists in our team
(OL, JP and JF) attempted the technique of needlescopic
TEP hernioplasty for unilateral inguinal hernia repair.
Patients with obesity, inguinoscrotal hernia, irreducible
hernia, or coagulopathy and not fit for general anaesthesia
were excluded. All patients were reassessed by an anaes-
thetist and surgeon in the preoperative assessment clinic
before the operation. If the patients were eligible for an
ambulatory procedure, they were admitted on the morning
of the operation. Between July 2007 and June 2009, 32
patients underwent attempted unilateral needlescopic
TEP hernioplasty at our institution, and 20 patients had
ambulatory procedures. A case-matched cohort of 32
patients with unilateral conventional TEP hernioplasty
during the same period was selected for comparison.
Types of hernia were determined intraoperatively accord-
ing to the Nyhus classification.11
Surgical technique
No preoperative bowel preparation was required. No rou-
tine urinary catheterization was needed unless the patient
had recurrent hernia. One dose of amoxicillin clavulanate
(Augmentin; 1.2 g) was given for antibiotic prophylaxis
before anaesthesia was induced. The operative techniques
for conventional TEP hernioplasty have been described
elsewhere.12 For needlescopic TEP hernioplasty, a subum-
bilical 10-mm trocar was placed into the preperitoneal
space using an open cut-down technique that allowed
mesh insertion. A 30° telescope was used. The extraperi-
toneal space was bluntly dissected with the telescope. Two
3.9-mm trocars (Karl Storz, GmbH & Co. KG, Tuttlingen,
Germany) were inserted at the lower midline under endo-
scopic vision: one approximately 8 cm from the pubis,
and the other at 2–3 cm above the first port (Figure 1).
The rest of the procedure was performed as for the con-
ventional approach using scissor, dissecting and grasping
forceps of size 3.5 mm and length 30 cm (Karl Storz,
GmbH & Co. KG). After reduction of the hernia sac, pari-
etalization of the spermatic cord was routinely performed
for a length of approximately 4 cm. For large direct inguinal
hernia, the attenuated transversalis fascia was inverted
and ligated with a pre-tied suture loop. A lightweight
polypropylene mesh of 10 cm × 15 cm was introduced to
cover the whole myopectineal orifice. No stapling or glue
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Table 1. Demographic data and results
Needlescopic (n= 32) Conventional (n= 32) p
Mean age (yr) 55.7 58.3 0.42
Sex (M:F) 29:3 31:1 0.30
Mean operative time (min) 76.1 85.4 0.19
Discharged < 24 hr (%) 62.5 62.5 1.00
Day 1 pain score 2.2 2.0 0.73
Day 3 pain score 1.1 0.83 0.57
Time to resume duty (d) 3.9 2.6 0.10
Postoperative seroma (%) 28.1 34.4 0.72
Figure 1. Placement of working ports and telescopic in needle-
scopic TEP hernioplasty.
was used for mesh fixation. All skin incisions were infil-
trated with 10 mL 0.5% bupivacaine before wound clo-
sure. Needlescopic port wounds were closed with adhesive
Steri-Strip (3M; 3M Health Center, St Paul, MN, USA).
Postoperative assessment
Patients were allowed to resume normal diet and normal
activities once they felt conscious immediately after the
operation. Patients who underwent ambulatory TEP
hernioplasty were discharged from our Day Surgery Unit
on the same day after assessment by the anaesthetist and
operating surgeon. All patients were prescribed oral anal-
gesics (50 mg propoxyphene and 325 mg paracetamol)
four times daily on the patient’s request. All patients were
instructed to complete a chart for documentation of pain
scores using a visual analogue scale. Length of hospital
stay referred to the total number of hours spent in hospi-
tal after the operation. Patients were reassessed postoper-
atively in the outpatient clinic after 2 weeks, 6 months, 
1 year, and then annually. All complications were recorded
and any clinical recurrence was documented.
Statistical analysis
All patients’ demographic, operative and follow-up data
were prospectively collected in our database. Statistical
analysis was performed with the help of SPSS version 16
using appropriate tests including Student’s t test and χ2
test. A p value < 0.05 was considered to indicate statistical
significance.
Results
A total of 64 patients were included in this cohort study.
Thirty-two patients (31 male and 1 female) were in the
conventional TEP hernioplasty group, and 32 (29 male
and 3 female) were in the needlescopic TEP hernioplasty
group. The mean age of the patients was 58.3 ± 12.2 years
in the conventional group and 55.7 ± 13.7 years in the
needlescopic group (p = 0.42). Hernia type was confirmed
at the time of operation, and the most common type in
both groups was type IIIB: 62.5% and 56.3% in the conven-
tional and needlescopic groups, respectively (Table 2).
No patient required conversion to open hernia repair,
but eight patients (25%) were converted to the conven-
tional TEP approach. The 3-mm port was changed for a
5-mm port for application of pre-tied suture loop liga-
tures (6 patients for ligation of the hernia sac after distal
transaction, and 1 for controlling accidental peritoneal
perforation), and metal clips for haemostasis after inci-
dental injury to the inferior epigastric artery in another
patient.
There were no immediate complications. The mean
operative time was 85.4 ± 32.7 minutes in the conven-
tional group and 76.1 ± 22.6 minutes in the needlescopic
group (p = 0.19). The mean duration of hospital stay was
19.0 ± 14.9 hours in the needlescopic group, and 20.4 ± 14.7
hours in the conventional group, although this difference
was not significant (p = 0.699). Twenty patients in each
group (62.5%) were able to be discharged within 24 hours
after the operation.
The assessment of postoperative pain was interpreted
with a visual analogue scale on day 1 and day 3 post-
operatively. Thirty-eight (59.4%) patients completed the
questionnaire (20 needlescopic and 18 conventional). On
postoperative day 1, the mean pain score for the needle-
scopic and conventional groups was 2.2 ± 2.0 and 2.0 ± 1.5,
respectively (p = 0.728). On postoperative day 3, the mean
pain score was 1.1 ± 1.1 and 0.8 ± 1.2, respectively (p = 0.565).
On the first visit to the clinic, there were no major
complications such as infection or haematoma forma-
tion, except for seroma (31.3%). Of these 20 patients, 
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Figure 2. A 3-mm needlescopic (above) and 5-mm conventional
working port (below).
Table 2. Distribution of hernia types
Nyhus
Needlescopic Conventional 
(n= 32) (n= 32)
I 2 (6.25%) 1 (3.13%)
II 6 (18.8%) 2 (6.25%)
IIIA 5 (15.6%) 8 (25%) p= 0.54
IIIB 18 (56.3%) 20 (62.5%)
IV 1 (3.13%) 1 (3.13%)
11 (34.4%) in the conventional group and nine (28.1%) in
the needlescopic group (p = 0.39) were found to have
seroma on the first clinic visit. All the seromas had sub-
sided on the subsequent follow-up visit, without any
intervention. The mean time taken to resume normal
activity was 2.6 ± 1.4 days in the conventional group and
3.9 ± 3.3 days in the needlescopic group. No recurrence
was noted during the mean follow-up period of
88.0 ± 44.0 weeks.
Discussion
Since the introduction of laparoscopic inguinal hernia
repair via the transabdominal preperitoneal or TEP
approach in the early 1990s, the laparoscopic approach has
clear advantages when compared with open mesh repair,
including less acute and chronic postoperative pain,
shorter convalescence, earlier return to work, and
increased patient satisfaction.13–15 The superior benefit of
laparoscopic surgery is attributed in large part to the
reduction of operative trauma; therefore, the next step is
to reduce trauma further by using smaller instruments to
achieve even better outcomes. These efforts are referred to
as needlescopic, minilaparoscopic or microlaparoscopic
surgery. Needlescopic surgery refers to operations per-
formed with as many port sites, instruments or laparo-
scopes as possible < 3 mm in size, which allows placement
of a 5-mm or 10–12-mm trocar in the umbilicus to con-
trol the blood supply, use of a linear stapler, or specimen
extraction.16 However, a more practical definition has
been suggested by Yu et al,17 in which all scopes should be
≤ 3 mm, with the exception of a 5–12-mm umbilical port.
As no blood supply control or specimen extraction within
the limited dissection space is required during TEP
hernioplasty, using needlescopic instruments could be
considered. The safety of needlescopic TEP hernia repair
in adult patients has been demonstrated in previous 
studies.8–10 The procedure itself results in a better cos-
metic outcome,8 fewer wound complications,9 and a lower
pain score upon coughing on the first day after surgery,10
as compared with the conventional TEP approach.
The current study demonstrates that the needlescopic
TEP approach for inguinal hernioplasty is a safe and 
feasible technique in selected adult patients. The patients
recruited into this study, in both groups, were compara-
ble in terms of their demographic data and type of hernia.
Postoperative pain score, complications, recovery and
outcome were compatible with previous studies.8,10 We
diagnosed seroma as a swelling over the groin region by
clinical examination, without the use of diagnostic ultra-
sound. The incidence of postoperative seroma formation
in this series was 31.3% (20/64) and was relatively high
when compared with 7.2% in other conventional TEP
studies.18 In fact, the result could be an overestimation of
the true incidence, because some of the patients might
only have had oedema over the groin. All seroma subsided
on subsequent follow-up visits, without any intervention.
Seroma is a common morbidity and can develop over the
groin region after TEP hernioplasty.18 Most cases of seroma
were asymptomatic and manifested as inconspicuous
swellings over the groin region on clinical examination.
The presence of seroma does not hamper patient recovery,
and it usually presents transiently and resolves within an
average of 2 months with expectant management. Lau 
et al18 have shown that the clinical features associated with
this complication include old age, large hernia defects,
extension of the hernia into the scrotum, and the pres-
ence of a residual distal indirect sac. In our study, the total
sample size in both groups was small, and more than half
of our patients had an indirect inguinal hernia sac extend-
ing into the scrotum (i.e. Nyhus type IIIB), which could
have contributed to the higher percentage of postopera-
tive seroma formation.
There are some limitations in surgical dissection using
needlescopic instruments. First, complete reduction of an
indirect hernia sac might not be feasible after extensive
dissection around the internal hernia orifice. Therefore,
ligation of the hernia sac with a pre-tied suture loop liga-
ture, followed by distal transaction is considered.19 There-
fore, six patients in the needlescopic group were “converted”
to the conventional approach, because the 3-mm port did
not allow insertion of the pre-tied suture. However, we
tackled the problem after applying the extracorporeal
suturing via the 3-mm port and eliminated the need for a
conversion in the subsequent patients. The other two
patients were converted to the conventional TEP approach
because of loss of extraperitoneal space in the presence 
of pneumoperitoneum, or a suboptimal operative field
caused by profound bleeding.
Second, the needlescopic instruments were fragile and
bent easily around a fixed fulcrum at the point of entry
into the abdominal cavity. Also, the small jaws of the
instruments with their limited grasping ability hindered
ideal retraction of large solid organs or inflamed tissue.
■ SHE et al ■
26 ASIAN JOURNAL OF SURGERY VOL 34 • NO 1 • JANUARY 2011
Thus, it was easy to injure the tissue despite careful
manipulation. The lightweight polypropylene mesh had
the properties of flexibility, durable strength, and large
porosity, which allowed strong tissue in-growth, and
therefore, it is commonly used in laparoscopic extraperi-
toneal hernioplasty.20 Although it is technically more
challenging to manipulate the large porous mesh with
finer instruments, there was no difficulty encountered in
mesh insertion and manipulation in our experience.
Third, because of our working ports and telescope
were placed over the midline, there might have been a lack
of triangulation during dissection, as in single port sur-
gery. However, no further working port was needed for
bilateral inguinal hernia. Also, a 5-mm camera port does
not allow mesh insertion, therefore, a smaller telescope
can be used in the needlescopic TEP approach. Finally, the
needlescopic TEP approach is a technically demanding
and challenging procedure. Dissection has to be meticu-
lous to prevent tearing the peritoneum and bleeding.
Further improvement of the needlescopic instruments
could result in better grasping and haemostasis during
the operation. Therefore, the procedures should be per-
formed by experienced laparoscopic surgeons.
In conclusion, needlescopic TEP hernioplasty is a fea-
sible technique in selected patients for inguinal hernia
repair. Postoperative recovery after the conventional and
needlescopic approaches was similar. However, because
this was a small cohort study, larger prospective, random-
ized controlled trials are required to establish the long-
term benefit, safety and complications of needlescopic
surgery.
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